Combined RAR alpha- and RXR-specific ligands overcome N-myc-associated retinoid resistance in neuroblastoma cells.
Retinoids induce human neuroblastoma cells to undergo growth inhibition and neuritic differentiation in vitro, through interactions with nuclear retinoid receptor proteins. In this study, we found that three different neuroblastoma cell lines exhibited wide variation in their responsiveness to the growth inhibitory effects of the retinoic acid receptor (RAR) agonist, all-trans-retinoic acid (aRA). Resistance to the growth inhibitory effect of aRA correlated with the presence of N-myc gene amplification and not aRA-induced RAR beta levels. Over-expression of N-myc in a neuroblastoma cell line with no endogenous N-myc expression caused a marked reduction in retinoid-induced growth inhibition. Combination of receptor-specific retinoid agonists for RXR and RAR alpha significantly enhanced the sensitivity of N-myc-amplified neuroblastoma cells to the growth inhibitory effects of aRA. Our results indicate that combination receptor-specific retinoid therapy can overcome N-myc-mediated retinoid resistance and may be a more effective chemo-preventive strategy in the disease.